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ME THOD AND APPARATUS FOR MAKING A WEAR RESISTANT PLATING^ 
ONA C OAT ING BLADE OR THE L1KE~ ^ " 

The present invention relates to a method for making a wear resistant coating 
5 on a treatment blade, such as a coating, doctor or creping blade, designed for 
the treatment of a paper web. The invention also relates to an apparatus for 
making a wear resistant coating on such a blade. 

In a paper coating process, the paper is generally coated with a paste-like addi- 
10 tive containing e.g. a pigment and binding agents. The objective of coating is to 
improve the properties of the surface of the paper. Coating takes place in the 
coating unit of a paper machine, where a coating material is spread on the sur- 
face of raw paper and smoothed. The coating process may take place e.g. in a 
blade coater, where the coating material is spread on the surface of the paper 
15 and smoothed by means of a coating roller and a coating blade arranged in 
conjunction with it. The coating blade edge abutting the paper web is beveled. 
To increase the wear resistance of coating blades, the coating blade edge adja- 
cent to the paper web is coated with a wear resistant material, such as a ce- 
ramic material. By using a coated blade, a longer service life, fewer blade 
20 changes, less culled paper and more paper of a better quality is produced in the 
same machine time. 



Coating blades can be coated with a wear resistant plating e.g. as disclosed in 
published patent application Fl 71794. In this Fl application, ceramic materials, 

25 metal oxides or metal carbides are used. The plating is implemented using 
plasma or flame spraying, by passing a carrier material strip through one or 
more plating stations, each of which is provided with one or more metal spray- 
ing guns adjustable relative to the strip and arranged to deliver a predetermined 
amount of molten coating material. A wear resistant coating is produced in a 

30 stepwise manner by bringing several layers one over the other, which makes it 
possible to avoid especially the degradation of the properties of the blade, such 
as its flexibility, during the coating process. Before being coated, the carrier ma- 
terial strip is pretreated e.g. by grinding or brushing it by means of a grinding 
disc or steel wire brush rotating in its longitudinal direction to a surface rough- 

35 ness below 3 pRa. The strip material can be caused to pass back and forth 
through the coating station to increase coating material thickness gradually by 
supplying it from reels placed on either side of the coating station. 



1 

T 



WO 2004/038098 



2 



PCT/FI2003/000782 



Before the coating operation, the area to be coated often has to be pretreated to 
improve the adhesion of the coating material. Therefore, the blade has to be 
provided with an expensive adhesion layer coating e.g. by the plasma coating 
(APS) method, which produces a layer thickness of about 20-30 um. The adhe- 
5 sion layer coating is made before the actual wear resistant coating. The wear 
resistant coating can be produced e.g. by the plasma spraying (APS) technique 
to cause the ceramic coating to melt without applying too much heat to the sur- 
face of the blade. 

to Coating blades can be coated with a wear resistant plating e.g. as disclosed in 
published patent application Fl 71794. In this Fl application, ceramic materials, 
metal oxides or metal carbides are used. The plating is implemented using 
plasma or flame spraying, by having a carrier material strip run through one or 
more plating stations, each of which is provided with one or more metal spray- 

1 5 ing guns adjustable relative to the strip and arranged to deliver a predetermined 
amount of molten coating material. A wear resistant coating is produced in a 
stepwise manner by bringing several layers one over the other, which makes it 
possible to avoid especially the degradation of the properties of the blade, such 
as its flexibility, during the coating process. Before being coated, the carrier ma- 

20 terial strip is pretreated e.g. by grinding or brushing it by means of a grinding 
disc or steel wire brush rotating in its longitudinal direction to a surface rough- 
ness below 3 uRa. The strip material can be caused to pass back and forth 
through the coating station to increase the coating material thickness gradually 
by supplying it from reels placed on either side of the coating station. 

25 

The coating of the blade is typically performed on a straight strip of a length of 
3-12 m, and consequently the coating time is long. The coating spray must 
sweep the area to be coated many times, typically 10-500 times, to obtain a 
coating of desired thickness (200-350 |xm). The adhesion layer coating and the 
30 long back-and-forth coating movement lead to a long coating time and an ex- 
pensive coating. 

The problem with the prior-art technique is that the coating will split and crack 
especially when the blades are being mounted, which involves bending of the 
35 blades, and during transportation, the blades being wound as rolls for transpor- 
tation. Therefore, the rolled-up blades are subjected to a relatively strong force 
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effect caused by the bending, with the result that the coating of the blade is eas- 
ily detached or damaged. 

The object of the present invention is to overcome the drawbacks of prior art 
and achieve a new type of method and system for making a wear resistant coat- 
ing at the edge of a coating blade or equivalent. The invention is based on the 
idea that a preparatory treatment of the adhesion surface for the edge coating is 
performed by grinding. Adherence of the coating to the smooth steel blade is 
accomplished by grinding the steel strip to be coated. The roughening is imple- 
mented so that the grinding traces are in the direction of motion of the paper 
web, i.e. perpendicular to longitudinal direction of the coating blade. In addition, 
the coating operation is performed by the HVOF (High Velocity Oxy Fuel) 
method, which produces a very durable coating. 

The blade to be coated is coarsened to a relatively high degree of roughness, 
about 3-6 pm Ra) ensuring that the hard metal to be affixed onto the blade will 
stick fast on the blade surface in all stress conditions. The invention allows the 
surface roughness required for adherence of the coating to be achieved without 
deformation of the thin blade. 

The grinding can be performed as a reel-to-reel grinding process, wherein the 
coating operation is accomplished by winding a coating strip around a cylinder 
in several layers, the blade material being wound on the coating cylinder in an 
overlapping manner so that the previous layer protects the surface not to be 
roughened. In this way, the blade can be coated at its edge only while the rest 
of the blade remains uncoated. After the roughening, the blade preform is 
wound around a coating drum and is ready to be coated. 

The features characteristic of the method and apparatus of the invention are 
disclosed in the claims below. 

The advantages achieved as compared with prior-art blade manufacturing 
methods: The grinding produces no deformations in the thin blade. By grinding 
the blade preform, warping of the blade e.g. during grain-blasting is avoided and 
an expensive thermally sprayed preliminary coating with e.g. nickel chrome plat- 
ing is unnecessary. 
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Moreover, the coating blade produced by the method of the invention is very 
well able to withstand various types of handling, such as e.g. bending occurring 
during installation and transportation, without the coating being detached or 
damaged. In addition, the coating arrangement of the invention is simple and 
economical. 

In the following, the invention will be described in detail by means of an exam- 
ple with reference to the attached drawings, wherein 

Fig. 1 presents a coating blade produced by an apparatus according to the in- 
vention, fitted in conjunction with a coating roller, 

Fig. 2 presents a coating blade which has been ground before being coated, 
and 

Fig. 3 presents an apparatus according to the invention for making a coating 
blade. 

Fig. 1 presents a blade designed for coating paper in a coater, in which a coat- 
ing material 1 is applied to the surface of a paper web 2 running between rollers 
and smoothed by means of a coating roller 3 rotated in the direction indicated 
by the arrow and a coating blade 4 arranged in conjunction with it. The coating 
blade edge 41 facing towards the paper web 2 is beveled. To improve the wear 
resistance of coating blades, the coating blade edge 41 adjacent to the paper 
web is coated in the direction of web entry with a wear resistant coating 42. 

The wear resistant coating 42 may consist of a hard metal, e.g. wolfram car- 
bide, chrome carbide, titan carbide, titan oxide, or aluminum oxide, Al 2 0 3 possi- 
bly containing additives, such as titan oxide Ti0 2 . 

The roughening of the adhesion surface of the edge coating is implemented by 
grinding so that the grinding traces 43 are perpendicular to the longitudinal di- 
rection of the coating blade. In addition, the blade to be coated is roughened to 
about 3-6 urn Ra, so the area to be coated will be relatively rough and the coat- 
ing to be affixed onto the blade will adhere securely to the blade surface in all 
stress conditions. 
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According to the invention, the wear resistant coating is produced by a new 
coating technique according to the invention from a HVOF reel by using an ap- 
paratus as illustrated in Fig. 3, through the following steps: 

5 1 . Preliminary preparation of the blade, roughening. The surface of the blade 4 
to be coated needs to be roughened to about 5-6 urn Ra to ensure that the hard 
metal 42 to be affixed onto the blade will remain fixed to the blade surface in all 
stress conditions. Roughening the surface by the traditional grain-blasting 
method is not applicable because the blade would bend by the modification 

10 produced by the grain blasting. By grinding with a rough band or stone 34, it is 
possible to give the hardened blade preform a surface roughness of about Ra 
2-6 urn, which is required for a thermally sprayed coating. The surface rough- 
ness required for affixation of the coating is achieved without deformation of the 
thin blade. The grinding can be performed as a reel-to-reel 31, 32 grinding pro- 

15 cess, wherein the coating operation is accomplished by winding a coating strip 
33 around a cylinder in several layers and the blade material is wound on the 
coating cylinder in an overlapping manner so that the previous layer protects 
the surface not to be roughened. After the roughening, the blade preform is 
wound around a coating drum and is ready to be coated. 

20 

2. Coating the blade on a rotating drum: There are several reasons for imple- 
menting the coating operation by winding the blade around a rotating drum (d = 
1 m, I = 2 m). A blade strip 33 having a width of 50-100 mm is wound around 
the rotating drum in a spiral with a pitch of about 5-12 mm. With the strip wound 

25 in this way, it is easy to define a blade edge area of 5-12 mm to be coated. The 
next lap naturally delimits the area to be coated. When the blade is wound in a 
spiral over the drum, it is possible to produce 50-600 m of finished coated blade 
in a single operation. The blade is coated by the HVOF method. The coating 
drum is rotated at a circumferential speed of 1-10 m/s while the surface of the 

30 blades on the drum is swept by a coating spray. 

This is not possible in traditional technology, by spreading the blades to be 
coated on a flat surface. Coating the blade on a rotating drum guarantees suffi- 
cient cooling of the thin blade, which is easily distorted by heat. 

35 

It is obvious to the person skilled in the art that different embodiments of the 
invention are not limited to the example described above, but that they may be 
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varied within the scope of the claims presented below. In addition to a coating 
blade, the invention can be applied in the case of other blades for the treatment 
of a paper web, such as doctor and creping blades. 



